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[0019] The vitrifying instrument 10 of the present invention is described in detail 
below with reference to drawings. 

[0020] Fig. 1(a) is a perspective view showing a vitrifying instrument 10 of the 
present invention. Fig. 1(b) is a sectional view showing the vitrifying instrument 10. 
The vitrifying instrument 10 includes a cylindrical super-fine tubular part 1 into which 
eggs are introduced, a connection part 2 continuous with the super-fine tubular part 1, 
and a coupling part 3 which is continuous with the connection part 2 and coupled 
with a sucking and discharging instrument The vitrifying instrument 10 can be 
made of materials such as glass, plastics, Teflon (registered trade mark) resistant to 
low temperatures. Preferably, plastics such as polyethylene are used for the 
vitrifying instrument 10, because the plastics have resistance to low temperatures, a 
proper degree of flexibility and rigidity, and have a low internal resistance to slip. 
Thus the vitrifying instrument 10 has little possibility of breakage when it is handled. 
It is preferable to use the plastics for the vitrifying instrument 10, because the vitrifying 
instrument 10 made of the plastics can be connected to the sucking and discharging 
instrument preferably. 

[0021] Fig. 2(b) is a vertical sectional view showing the super-fine tubular part 1. A 
shortest distance L between opposed two points of a hollow portion of the super-fine 
tubular part 1 in a direction vertical to the longitudinal direction thereof, namely, the 
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inner diameter of the super-fine tubular part 1 is two times shorter than a minimum 
outer diameter L5 of an egg 5 and longer than a maximum outer diameter Lsof the egg 
5. Therefore two or more eggs 5 cannot be present in the direction vertical to the 
longitudinal direction of the super-fine tubular part 1. The eggs 5 are introduced into 
the super-fine tubular part 1 with the eggs 5 aligning in the longitudinal direction 
thereof (Fig. 2(a)). Thus when the super-fine tubular part 1 is immersed in liquid 
nitrogen to expose it to a low temperature, the eggs 5 suspended in a vitrified liquid 6 
reach the low temperature instantly and are vitrified rapidly. At a fusing time, the 
eggs 5 and the vitrified liquid 6 reach a fusing temperature rapidly respectively. 
Therefore when the temperature changes slowly, the cellular texture of the eggs 5 can 
be damaged to a minimum extent Thereby it is possible to make the survival rate of 
the fused eggs 5 high after a conserving period of time passes and reduce modification 
of the texture. L5 is favorably 100 to 250 11 m and more favorably 180 to 220 11 m, 
when the vitrifying instrument 10 is used to refrigerate eggs or embryos of a cow. 
[0022] The thickness of the wall of the super-fine tubular part 1 is favorably 50 to 150 
id m and more favorably 90 to 100 ju m. If the thickness of the wall of the super-fine 
tubular part 1 is more than the upper limit of this range, the super-fine tubular part 1 is 
inferior in its thermal conductivity, thereby causing deterioration of the survival rate 
of eggs vitrified and conserved at a low temperature. If the wall of the super-fine 
tubular part 1 is too thin, it is manufactured at a low workability and has a low 
strength and useability. The length of the super-fine tubular part 1 is preferably in 
the range of 10 to 15mm. If the super-fine tubular part 1 is too long, it has a low 
useability. If the super-fine tubular part 1 is too short, the introduction amount of the 
egg or the embryo is limited to a small amount 

[0023] As shown in Fig. 2(b) which is the vertical sectional view showing the 
super-fine tubular part 1, it is preferable that the super-fine tubular part 1 is circular so 
that heat is uniformly transferred thereto. In addition, the super-fine tubular part 1 
may be elliptic or have other configurations. However, it is necessary that the 
shortest distance between opposed two points of the super-fine tubular part 1 in the 
direction vertical to the longitudinal direction thereof is two times shorter than the 
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minimum outer diameter L5 of the egg 5 and longer than the maximum outer 
diameter L5 thereof so that two or more eggs 5 cannot be present in the direction 
vertical to the longitudinal direction of the super-fine tubular part 1. 
[0024] The connection part 2 is disposed between the super-fine tubular part 1 and 
the coupling part 3. The connection part 2 has an inner diameter of 2.0 to 3.0mm and 
preferably 2.1 to 2.8mm and a length of 2.0 to 25cm and preferably 23 to 2.5cm. The 
thickness of the wall of the connection part 2 is set to 400 to 600 /imto make its 
strength and rigidity higher than those of the super-fine tubular part 1. By providing 
the vitrifying instrument 10 with the connection part 2, it is easy to grip the vitrifying 
instrument 10 and mount the \titrifying instrument 10 on a conserving outer cylinder 
7. 

[0025] The open portion of the coupling part 3 has a configuration conforming to 
that of the connection portion of a sucking and discharging instrument 8. When an 
auto-pipette is used as the sucking and discharging instrument 8, the inner diameter 
of the coupling part 3 is 2.5 to 5.7mm and preferably 2.8 to 5.4mm. 
[0026] In the vitrifying instrument 10 for vitrifying the egg 5, the super-fine tubular 
part 1 thereof is preferably circular in its section and has an inner diameter L5 of 100 to 
200 /im and preferably 180 /xm. It is desirable to dispose the connection part 2 
between the super-fine tubular part 1 and the coupling part 3. As the vitrifying 
instrument for vitrifying not the egg 5 but the embryo, the super-fine tubular part 1 is 
preferably circular in its section and has an inner diameter L5 of 150 to 250 11 m and 
preferably 200 /x m. 

[0027] The vitrifying instrument 10 of the present invention is mounted on the 
sucking and discharging instrument 8 (Fig. 3) when it is used. Thereby it is possible 
to introduce a predetermined amount of eggs or embryos into the vitrifying 
instrument 10 correctly. Therefore it is easy to control the number of eggs to be 
conserved in the vitrifying instrument 10. As the sucking and discharging 
instrument 8, an auto-pipette commercially available can be suitably utilized. 
[0028] As shown in Fig. 4, it is possible to conserve the eggs 5 in the vitrifying 
instrument 10 after they are vitrified, with the \dtrifying instrument 10 enclosed (Fig. 
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4(b)) in the conserving outer cylinder 7 (Fig. 4(a)). Thus by indicating the history of 
the eggs 5 on the vitrifying instruments 10 into which they have been introduced or on 
the conserving outer cylinders 7, it is possible to discriminate them from other eggs. 
It is possible to suitably utilize a semen plastic straw (produced by MV Inc.) as the 
conserving outer cylinders 7. The conserving outer cylinder 7 is not limited to a 
specific type of a cylinder, provided that the cylinder is made of plastics having a high 
strength and has an inner diameter of 2.6 to 2.8mm and a length of 9 to 10cm. 
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fflM , 50i (i emmm^mm) ^701 <k 

[0 0 4 6] Vajtalb(1998 N Molecular of Rep 

roduction and Development, 51#. 53— 58H) <Dj5\£ 

-*fc¥$T*£ (1 0%xf vy^y a-;l/Rtn 0%DM 
SO^tf2 0%CS$:ttLtTCMl 9 9$) 0. 
0 5m 1 K3 — 4i@C0_bfS#tKK$:^U/c o 2#Rih 3 
7t|:tmLfc«, 13*7 MIWL (0. 6M^^o- 
10 ^ N 2 0%xfl/y^!Ja-;K 2 0%DMSOW2 
0%CS^TCM19 9$) 7/i U!1±IEES:»L 

ffl^ ((*}*£ 2 0 0/z mCOG L T i p <0$fc#B§:**J 10m 

mMlt, filffltSlSOS^S: 1 2mm. ftgO. 2m 

m. »©f$^2 3mm, ft«*/>2. 1 — 

2. 8 miru ^tta^f$^15mm x 

2. 8— S*5. 4mmil/c^) <£>4»^ Kgl&t* 

2) £r/E^T. 0. 6 — 0. 7 v KDtfjXfcmZtm 
20 £»3IU t-Mf^y bfc#7:MfcfllA£»0f+tt*: 
**, 3 08«fc«flca**^K^*AS*tfc«j|«*« 
Sr««U atMBflWLt, ^LT, JWM*+T?*S 
10. 5cm x ^2mm(0§ffffl^ 

^ni>p- IMVtldR) ^9^bffl*©«»l»« 
[0 0 4 7] (R#«©SESr*«>#9^ft«tt. ^3^: 

tO. 2 5M^^P-^at/3 0%CS§:ttLtT 
30 CM199l|]lml tC^|ffll ; ^^3#^rf?t+^)^^ 

[0 0 4 8] l^HSE^ftil^fc^ W^ttD3 7 
t^ML^O. 1 3M^^ p— *£r^tp2 5%^^-> 
jk»SK*DTCMl 9 9Mlm 1^K#IT5^ 
^V^2 0%^^-^jktS^DTCMl 9 9ifg^l 

40 [ o o 4 9 ] mm b x^x^m^n^tKD 0 m&m ur 

[0 0 5 0] *f»Ex #7^bEttS«[7 0 SfcEEB 

fcK©v^<o^^^feaE**2«a!feft-ca!feu 
flaaffljia (i cm) t^*^fflia (te> ^^sij^icfr 
»ju iteji«Jia»ar^rtffl53»iia»»iiflatt* (rt«sMfiftfti 

so na/«5*IJ!a») SrifflUt 0. 2 5%7'p 



(7) 
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■J— tf (S i gmatt*i) MDtfc3mg/m 1 <DB 
S A ( S i g m a |±§£) £^tj>m - PBS (Gibco 
-BRLM) ©Kny^ESr3-5^ri8A^ S^J 
*Sr»*b*io ^om. 5%jfiL» <H»tfiJctt») £^ 
tfTCMl 9 9« (G i be o — B R L f±3S) <D Kp * 
^-C5[e]$G?f*U 1 OmM MJ ^ hP^yfy^MV 
tt (TNBS) («7^T^^iiS) £4mg/ml 
co^fy t^;Vt 4 P !) (PVP, Si gmattJK) £ 
^frPBS (B*tUH) ( P H7. 4K:Mft) tcRflFL 
fc«-C Kp y^ftffoTKSAll, tK±T 1 
b/Co 5%MI:ttfTCMl 9 9f&£> Kp ^^30 
ffii£U 90/z 1 <OW-*?tiiV~ bP7x/- ^ (DN 
P) -BSAS^ ( I CNliU) 5:210/xl©TCM 
1 9 9«t*RL, Koy^fefPoTEfcAfU 38- 
3 9^3 0^811^ Scttl 5 %jhffir Ir^TCM 
1 9 9*&c£> Kp y:/T?ES: 5EBIcj£U 100|il co^- 
(Sigma tfcjR) £ 1 0 % 3 ^fls^ia t° 
7*>f ^ (Sigm atfcgt) £ 1 0%^^;* h 3 3 3 4 



2 (S i gmattSt) Sr&tM OO/i I OTCM1 9 9 
«-C#3RU 3 8-3 9Wl5-3 0MSIU o 
0ClC3m g/m 1 OBSA^Dxifcm-PBSflCK 
A;ft/T lE&^U '>i©m-PBSti fcfcESr*7 

y^f>f^ (k&p*±») «ra>tf\ #9** 
[0 0 5 1] ^9 LT#fettfcM*S: % HI 7 &0<at i Je: 

[0 0 5 2] 

[SI] 



(O 



(B) 


K tt 

B # 


K 

c«) 


& *B BS 
fl & 
(fl) 


£ * 4fl jft ft (fl) 


3 IS Jfe # 
J* * 

(%) j 






1 


r mt 


1 7 
1 4 


102. 4±41. 4 
98. 4±35. 1 


73. 3±29. 0 
71. 9±29. 3 


32. 1±13. 1 
26. 4± 7. 1 


31. 6± 4. 3 
27. 9± 5.3 


2 


** m 
*' mt 


6 
1 7 


105. 0±28. 8 
107. 1±27. 2 


74. 2±18. 0 
74. 1±19. 2 


30. 8±13. 2 
32. 9± 10. 1 


28. 5± 7.5 
31. 2± 4.6 


3 


** & 
*' mt 


1 5 
1 2 


107. 0±26. 9 
111. 9±32. 8 


74. 7±23. 6 
80. 6±26. 8 


32. 3± 8. 5 
31. 3± 8.8 


30. 8± 7.0 
28. 8± 5.9 


4 


n m 
r mt 


1 4 

9 


106. 3±26. 6 
103. 8±28. 3 


77. 2±22. 4 
75. 6±22. 1 


29. 1± 7.2 
28. 2± 8. 1 


27. 7± 5. 5 
27. 2± 4.6 


5 


*t m 


1 4 
1 4 


104. 3±35. 5 
101. 4±27. 0 


70. 0±23. 8 
75. 1±21. 3 


34. 3±13. 7 
26.3± 7.4 


32. 6± 6. 1 
26. 1 ± 3. 8 



[0053] rtt *mw<otf : 7xfcmMr 

tf 5 w cb as T €f -5 ^ £ o /Co 40 

[0054] M&f^/mjte^<. *fflffaj^^<?>fiv ^ i> ^«s: 

[0 0 5 5] [f|J60t|2] «§*©^7^^b*feO*t?* 



[0 0 5 6] MS«4 0 gJE5£:ffll\ OP S&fflv^T 
(LA A) Sr#*«^«SiD-r5iii:^J:l9. Sfefl? 

T\ OP s&fflv^tMS»4 0 lJEE©#7^ftm> 
*§£ N OP s©tt^0 fc*»W©#?^MAfefflv^ 
[0 0 5 7] Hffiftl l i 

^tTofc. *»«©w^ftLAA»iniKfciiftifianiKfcis 
t3 0 (7 2B#p B i) ^e>aaiDi-sKSrS*t u wmf-k* 

psr^7^«ffit 



(8) 
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[0 0 5 8] tf7*iki%&m*nMMi 4rlPI*l!:tfv\ 

LTOPSS:fflv^ p i"**>*>. #9:Mb¥WifcWBE«: 
2#fflJS»U KS:»b. OPSfciiKj 

1-2 M 1 <Mf^;MbiKi t t>^KSr»3IU 3 0»« 

[0 0 5 9] 3?f9^ft«#«OKSr*tf*7^fb*tt« 
gJ3;K**— (=r — |*)T% 3 7^1: 

flnr&bfco. 2 5M^^ ;*£r^t*3 OVojhffi&ffititi 
L/cTCMl 9 9?R*5l lmlCOP S ftflB& io 

[0 0 6 0] *frfHfc bTg*f4 0 BfrtfrXit&ftfr 

»*Srllia«i-S*r«Efc, ±K«>*7^ft«#, fife 

[0 0 6 11 «r»K, ^7^EitS»7 0||:E8 20 
Baj|l!K*r»*b*:E*«:«'»b*:» 5tt«2 4» 
bJtWfcJBttbfcJWMSJItftHSlc*-*-. »B8-C*>5«r 

(ottRQ) jfc*ftasaiDb*:jMktt*SrH9fc 

<Dmcom£mcnikm<DmmM\z£&Mfcm<. 4ft> 30 

fc L A A £ $S#D b fc ±* # S5 d> o 7t „ 

[0 0 6 2] HjffiWl fcRI«lJ:b"Cj|Wia«c«r«-iBlb*:ilS 
*SrH 1 0&OTU 1 1 K^i- 0 Sr#E-CJfiL}!IO^*DBt»! 

Etc^ov N-m. l a ASsasaiDK-ciiBjiaait^ft < , 

[0 0 6 3] OPS&iV^M$»4 0SE©#7^ 
^^ffi^fflV^r^^^^^mV -tOgRCDL AASa 

^»§:SB^b^: 0 

[0 0 6 4] **^^<^LAAjRJD<DWaiTKS:ta:«t. 

[0 0 6 5] »Bat LTMS»4 0 mc^y^fcSrff so 
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tco^r, 7 0 a©Baaa^©ss**ftit«bfc. 

[0 0 6 6] ^oj: 5 ^bT#e3^fcH»JS*S:Eli 2 
fc^-f-. LAA^D<ofi-«itt«r»K^ai^*^ttlldS 

[0 0 6 7] OP S£fflV>Tft^g*£4 0 BJESr^f^^ 
ffcbfcStett. LAASj5D©Wlb^^ #58 W 

<^je*^b. ^ioii^7^fflMffl^5^t 

*«^<Z) L A A £ jfebDiir-f t h ^GH£§r#5 * fl* pj 
[0 0 6 8] £A±<^ie* J: 9012 tc^i-J; 9 ^ 

[0 0 6 9] Sot, **«rttlBiak:»+5t»«*» 
S $ *l5 tf> te: O P S ft T^fc $ n Z> # 9 * fcK 

[0 0 7 0] 

[0 0 7 1 ] c©^7^ft*ftS:Sfflt6ifct% fle* 
[01] mi (a) tt. *»«<0— *3**l*fc35^5^ 

7^kffl*o«»«®-e*>i9 x (b) h^co^tshit^ 

[0 2] 0 2 (a) t2 N in^«7^Wl:W 

(b) « (a) ©AAiB»j:*5lt5SB[WrffiH-C*>6. 
[0 3] Hlfc35%i-3tf9^«ffi*«:ti:affl»*K:R«b 

[0 4] Bi^W^fcfflW, WMlllt-Cftff 
i-5BR^ffl^5f*^ffl^ia^ffi|g (a) i:. ^y^^ft: 
ffl**afflbfcBR^«^S:^*HaH (b) T?*>5 B 

[0 5] «^OPSftT^ffl^55fe^hn-^ 
«H (a) WW»A*ixfc»^*t*+»rBH 

(b) T'fe5 0 

[0 6] @i^W7^ftM 
[0 7 1 *^0^f7 ^^ftHH£«OEO»*fBS:^ 

t^77t?M n 

[0 8] tt*©^9^ft*«fe*it«<oK^**ie&*i- 
^77^60 
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16 



10 9] ft*<Dtf7Xit%mmfa&<Dm<oft±m&7F-i- 

[Hi 2] *»Wo^9^ft*tt*16«©Ko»*IB«: 



2 •••««» 
5 

1 0-^f7^bffl* 



[Hi] 



(a) 





5*^ 6 



(a) 




[03] [05] 
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